Factors Influencing Household Outdoor Residential Water Use Decisions in Suburban Boston (USA) by Argo, Emily E
University of Massachusetts Amherst 
ScholarWorks@UMass Amherst 
Masters Theses Dissertations and Theses 
November 2016 
Factors Influencing Household Outdoor Residential Water Use 
Decisions in Suburban Boston (USA) 
Emily E. Argo 
University of Massachusetts Amherst 
Follow this and additional works at: https://scholarworks.umass.edu/masters_theses_2 
 Part of the Environmental Studies Commons 
Recommended Citation 
Argo, Emily E., "Factors Influencing Household Outdoor Residential Water Use Decisions in Suburban 
Boston (USA)" (2016). Masters Theses. 405. 
https://scholarworks.umass.edu/masters_theses_2/405 
This Open Access Thesis is brought to you for free and open access by the Dissertations and Theses at 
ScholarWorks@UMass Amherst. It has been accepted for inclusion in Masters Theses by an authorized 



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Town	 Wilmington	 North	Reading	 Middleton	 Topsfield	




95	 97	 65	 79	
Population3	 22,325	 14,892	 8,987	 6,085	
Median	Yearly	
Household	Income3	
99,508	 110,852	 104,245	 111,696	
Watering	
Restriction	Trigger4	
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Other1	 3	 7	 414.8	 70.2	 12.5	 136.3	 61.0	
Washing	boat	 2	 7	 421.3	 153.5	 17.4	 659.8	 14.8	
Filling	pool	 6	 186	 2265.7	 1512.4	 107.9	 4542.5	 8.3	
Unknown2	 6	 108	 3429.6	 118.0	 1.1	 2163.4	 9.6	
Washing	car	 6	 36	 4074.2	 135.9	 1.9	 367.9	 97.8	
Property	maintenance	 16	 82	 4211.6	 53.5	 2.6	 724.1	 25.4	
Animal	care	 14	 43	 5176.0	 31.8	 3.8	 189.3	 25.5	
Watering	lawn	(by	hand)3	 5	 13	 19551.4	 310.2	 7.6	 3825.9	 399.7	
Bird	bath	 14	 158	 46636.1	 12.1	 1.5	 272.5	 159.0	
Irrigation	system4	 21	 552	 70413.9	 5922.3	 605.7	 11507.6	 55.0	
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Watering	the	lawn	at	dawn	or	dusk		 4.25	 3.85	 0.566	 0.579	
Watering	the	lawn	less	often	 4.11	 4.10	 -0.940	 0.361	
Installing	a	moisture-sensing	irrigation	system	 3.73	 3.53	 -0.633	 0.540	
Using	mulch	in	garden	beds	to	reduce	evaporation	 4.07	 4.10	 0.000	 1.000	
Adding	organic	matter	to	the	soil	to	increase	water	retention	 4.04	 3.83	 0.591	 0.563	
Using	a	timer	during	watering	 4.00	 3.67	 -0.621	 0.543	





Rain	garden	 2.91	 3.72	 -1.416	 0.182	
Rain	barrel	 3.35	 3.85	 -1.465	 0.171	
Reduce	lawn	area	 3.21	 3.38	 -1.388	 0.195	
Green	roof	 1.73	 2.00	 -1.908	 0.079	
Drought	tolerant	lawn	 3.71	 4.11	 -1.503	 0.155	






Receiving	technical	assistance	on	how	to	construct	one	 3.62	 3.53	 1.000	 0.339	
Not	having	to	pay	for	it	 4.20	 4.13	 0.321	 0.755	
Reduction	in	your	sewer/water	bill		 3.28	 3.53	 0.378	 0.713	
Making	your	property	look	more	interesting	 3.26	 3.47	 1.000	 0.343	
Decrease	in	flooding	in	your	neighborhood/property	 2.92	 3.62	 -1.835	 0.104	
A	friend	or	neighbor	installing	one	 1.74	 2.53	 -0.612	 0.555	






Receiving	technical	assistance	on	how	to	construct	one	 3.42	 3.42	 0.000	 1.000	
Not	having	to	pay	for	it	 4.67	 4.08	 -	 -	
Reduction	in	your	sewer/water	bill		 3.55	 3.58	 -	 -	
Making	your	property	look	more	interesting	 2.00	 3.00	 1.000	 0.391	
Decrease	in	flooding	in	your	neighborhood/property	 2.40	 3.36	 0.000	 1.000	
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A	friend	or	neighbor	installing	one	 2.00	 2.50	 -1.633	 0.178	






They	are	an	effective	way	to	reduce	outdoor	water	use	 3.86	 4.20	 -1.508	 0.149	
They	do	not	affect	me	significantly	 3.55	 2.72	 3.011	 0.008	
They	are	necessary	 4.28	 4.37	 -0.383	 0.707	
They	are	an	inconvenience		 2.14	 2.39	 -2.425	 0.028	




Availability	of	drinking	water	 2.59	 3.50	 -2.200	 0.044	
Fewer	fish	in	rivers	and	ponds	 3.44	 3.95	 -1.244	 0.231	
Climate	change	 3.20	 3.95	 -3.922	 0.001	
Flooding	 3.04	 3.80	 -3.112	 0.006	
Poorly	planned	development	 2.84	 3.80	 -2.184	 0.044	









Amount	of	time	spent	on	maintenance	 3.46	 3.56	 0.717	 0.484	
Lawn	looks	neater	than	meadow	 3.11	 3.39	 -1.224	 0.239	
To	reduce	water	use	 3.35	 3.47	 0.677	 0.508	
Lawn	is	a	better	fit	for	my	neighborhood	 3.30	 3.22	 -0.511	 0.617	
Concern	about	ticks	 3.37	 3.63	 -0.697	 0.495	
Landscape	changes	are	expensive	 3.71	 3.84	 -0.127	 0.901	
Lack	of	free	time	to	implement	changes	 3.39	 3.84	 -1.917	 0.072	
Lawn	is	used	regularly	for	outdoor	activities	 2.75	 2.56	 -0.489	 0.632	
Cost	of	landscape	maintenance	 3.61	 3.24	 1.246	 0.232	
I	would	reduce	my	
outdoor	water	use	if…	
My	water	bill	doubled	 3.83	 4.00	 -0.128	 0.900	
There	were	more	restrictions	on	outdoor	water	use	 3.04	 3.33	 0.000	 1.000	
I	would	pay	a	$100	surcharge	for	excessive	use	 3.15	 3.44	 0.565	 0.581	
My	town	adopted	regulations	limiting	irrigation	use	 3.07	 3.57	 -1.530	 0.146	
My	property	had	less	lawn	 3.11	 3.82	 -1.964	 0.068	











Socializing	and	entertaining	 2.48	 2.62	 -0.625	 0.536	
Recreation	 2.47	 2.83	 -1.422	 0.164	
Appreciating	nature/beauty	 3.72	 3.72	 -0.025	 0.980	





Landscape	companies	or	garden	centers	 2.33	 2.28	 0.241	 0.811	
Family,	friends	or	neighbors		 2.38	 2.76	 -2.254	 0.030	
Environmental	organizations		 1.67	 1.72	 -0.319	 0.752	
UMass	website		 1.16	 1.07	 1.119	 0.269	
Books	and	magazines	 2.34	 2.43	 -0.393	 0.697	





Watering	the	lawn	at	dawn	or	dusk		 3.99	 4.25	 -1.297	 0.203	
Watering	the	lawn	less	often	 4.06	 4.11	 -0.230	 0.820	
Installing	a	moisture-sensing	irrigation	system	 3.26	 3.73	 -1.542	 0.133	
Using	mulch	in	garden	beds	to	reduce	evaporation	 3.97	 4.07	 -0.500	 0.620	
Adding	organic	matter	to	the	soil	to	increase	water	retention	 3.59	 4.04	 -2.049	 0.048	
Using	a	timer	during	watering	 3.63	 4.00	 -1.316	 0.198	





Rain	garden	 2.23	 2.91	 -1.914	 0.066	
Rain	barrel	 2.58	 3.35	 -1.856	 0.077	
Reduce	lawn	area	 2.70	 3.21	 -1.359	 0.188	
Green	roof	 1.13	 1.73	 -2.067	 0.050	
Drought	tolerant	lawn	 3.25	 3.71	 -1.384	 0.179	
Drought	tolerant	landscape	 3.18	 3.60	 -1.132	 0.270	






Not	having	to	pay	for	it	 3.70	 4.20	 -1.639	 0.112	
Reduction	in	your	sewer/water	bill		 3.09	 3.28	 -0.568	 0.575	
Making	your	property	look	more	interesting	 3.08	 3.26	 -0.572	 0.573	
Decrease	in	flooding	in	your	neighborhood/property	 2.69	 2.92	 -0.643	 0.526	
A	friend	or	neighbor	installing	one	 1.70	 1.74	 -0.141	 0.889	






They	are	an	effective	way	to	reduce	outdoor	water	use	 3.79	 3.86	 -0.322	 0.749	
They	do	not	affect	me	significantly	 3.28	 3.55	 -1.167	 0.250	
They	are	necessary	 4.10	 4.28	 -1.077	 0.288	
They	are	an	inconvenience		 2.41	 2.14	 1.013	 0.318	





Availability	of	drinking	water	 2.45	 2.59	 -0.486	 0.630	
Fewer	fish	in	rivers	and	ponds	 3.03	 3.44	 -1.894	 0.067	
Climate	change	 2.94	 3.20	 -0.969	 0.340	
Flooding	 2.76	 3.04	 -1.113	 0.274	
Poorly	planned	development	 3.04	 2.84	 0.858	 0.397	









Amount	of	time	spent	on	maintenance	 3.26	 3.46	 -0.664	 0.511	
Lawn	looks	neater	than	meadow	 2.99	 3.11	 -0.384	 0.704	
To	reduce	water	use	 3.20	 3.35	 -0.494	 0.625	
Lawn	is	a	better	fit	for	my	neighborhood	 2.96	 3.30	 -1.066	 0.295	
Concern	about	ticks	 3.57	 3.37	 0.629	 0.533	
Landscape	changes	are	expensive	 3.69	 3.71	 -0.089	 0.930	
Lack	of	free	time	to	implement	changes	 3.40	 3.39	 0.021	 0.983	
Lawn	is	used	regularly	for	outdoor	activities	 2.62	 2.75	 -0.418	 0.678	
Cost	of	landscape	maintenance	 3.29	 3.61	 -0.989	 0.330	
I	would	reduce	my	
outdoor	water	use	if…	
My	water	bill	doubled	 2.72	 3.83	 -3.697	 0.001	
There	were	more	restrictions	on	outdoor	water	use	 2.68	 3.04	 -1.229	 0.227	
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I	would	pay	a	$100	surcharge	for	excessive	use	 2.84	 3.15	 -0.913	 0.368	
My	town	adopted	regulations	limiting	irrigation	use	 2.63	 3.07	 -1.294	 0.205	
My	property	had	less	lawn	 2.54	 3.11	 -1.715	 0.096	
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Ipswich River Watershed Landscape Survey 
Please help us better understand outdoor water use and residents’ attitudes about water conservation in the 
Ipswich River watershed. This survey is part of a three-year research study in the Ipswich River watershed 
conducted by the University of Massachusetts-Amherst and funded by the Center for Agriculture.  It should 
be completed by an adult member of the household. 
We appreciate you taking the time to complete this survey and value your responses. 
For the following questions, please circle your response: 
1) Do you own or rent your home? OWN RENT 
2) What is the size of your property? less than 1/4 acre ¼ to 1 acre more than 1 acre 
3) Do you have an irrigation system on your property? YES NO 
   If YES, is it moisture-sensing?  YES NO 
4) Do you have a swimming pool on your property? YES NO 
   How do you fill the pool?  Purchased water Tap water 
5) How much of your property is covered by the following: 
 Woods     more than half less than half none 
 Shrubs, meadow or unmown grass more than half less than half none 
 Garden beds (flower or vegetable) more than half less than half none 
 Lawn     more than half less than half none  
6) Is there a pond, stream, or river on or bordering your property? YES NO 
7) The tap water for your home comes from:   PRIVATE WELL PUBLIC WATER SUPPLY 
8) How many hours do you spend weekly on yard maintenance during the summer?      <1     2-3      4-5    >6 
9) On average, how many times per week do you water your lawn during summer months?    0       1        2-3     >4 
10) What time of day do you usually water? BEFORE 9am MID-DAY (9am-5pm)      EVENING (after 5pm) 
11) Please rank how often you use your yard for the following activities : 
 
   
  Socializing and entertaining  1   2   3   4   5 
  Recreation    1   2   3   4   5 
 Appreciating nature/beauty  1   2   3   4   5 
 Watching or feeding wildlife  1   2   3   4   5 
Other: ____________________  1   2   3   4   5 
12) How much information do you obtain from the following sources about landscaping?  
 
   
  Landscape company or Garden center 1   2   3   4   5  
  Family, friends or neighbors  1   2   3   4   5 
  Environmental organizations  
   (e.g, Greenscapes)  1   2   3   4   5 
  UMass Home Lawn and Garden website 1   2   3   4   5 
  Books and magazines   1   2   3   4   5   
  Internet     1   2   3   4   5 
13) How much water do you think is used indoors versus outdoors in an average household during the summer 
months (circle one)? More indoors  About the same  More outdoors 
1 = not at all, 2 = a little, 3 = sometimes, 4 = a lot, 5 = a great deal 




14) In your opinion, how effective are the following practices at reducing outdoor water use and would you be willing 
to practice them in the future?  
 
    
  Would practice in future 
 Watering the lawn at dawn or dusk    1   2   3   4   5  Y   N 
 Watering the lawn less often     1   2   3   4   5  Y   N 
 Installing a moisture-sensing irrigation system   1   2   3   4   5  Y   N 
 Using mulch in garden beds to reduce evaporation  1   2   3   4   5  Y   N 
 Adding organic matter to the soil to increase water retention 1   2   3   4   5  Y   N 
 Using a timer during watering     1   2   3   4   5  Y   N 
 Checking soil moisture and only watering as needed  1   2   3   4   5  Y   N 








Please indicate if you have any of these features on your property and your willingness to implement them:  
         I have this 
 Rain garden    1   2   3   4   5 N/A      □        
 Rain barrel or catchment system 1   2   3   4   5 N/A           □ 
 Reduced lawn area   1   2   3   4   5 N/A            □  
 Green roof    1   2   3   4   5 N/A            □  
 Drought-tolerant lawn   1   2   3   4   5 N/A            □  
 Drought-tolerant landscape  1   2   3   4   5 N/A      □ 
Rain garden — a shallow          
depression in the ground that  
collects stormwater, and can be 
planted with shrubs or flowers  
Rain barrel — a container that 
stores water for later use  
Reduced lawn area — shrubs, 
flowers and groundcovers      
replace lawn  
Green roof – one planted with 
vegetation that absorbs some 
of the rain that falls on it  
Drought-tolerant lawn— one 
planted with grasses that     
requires less water to stay 
green  
Drought-tolerant landscape— 
one that uses plants that      
require less water 
1 = not very, 2 = a little, 3 = somewhat, 4 = very, 5 = extremely 








  Receiving technical assistance on how to construct one  1   2   3   4   5    
Not having to pay for it      1   2   3   4   5 
 Reduction to my sewer and water bill    1   2   3   4   5  
 My property looked more interesting    1   2   3   4   5    
 Decreased flooding in my neighborhood/on my property  1   2   3   4   5 
 If a friend or neighbor installed one    1   2   3   4   5 
17) Were there any outdoor water use restrictions in your town this past year?      YES       NO      I don’t know 
18) How well do the following statements reflect your general opinion of the outdoor water use restrictions?  
   
 
 They are an effective way to reduce outdoor water use 1   2   3   4   5 
 They do not affect me significantly   1   2   3   4   5 
 They are necessary     1   2   3   4   5 
 They are an inconvenience    1   2   3   4   5 
 I don’t understand why we have them   1   2   3   4   5 
19) How serious are the following environmental problems in your part of Massachusetts?  
   
 
  Availability of drinking water  1   2   3   4   5 
  Fewer fish in rivers and ponds  1   2   3   4   5 
  Climate change    1   2   3   4   5 
  Flooding    1   2   3   4   5 
  Poorly planned development  1   2   3   4   5 
 Too many environmental regulations 1   2   3   4   5 
 Other: _________________________ 1   2   3   4   5 
20) Would you consider replacing part of the lawn on your property with a meadow or groundcover?  YES   NO 
 Please indicate how important the following factors are in this decision: 
 
 
   Amount of time spent on maintenance  1   2   3   4   5 
 Lawn looks neater than meadow  1   2   3   4   5  
 To reduce water use    1   2   3   4   5 
Lawn is a better fit for my neighborhood  1   2   3   4   5  
Concern about ticks    1   2   3   4   5 
 Landscape changes are expensive  1   2   3   4   5 
 Lack of free time to implement changes  1   2   3   4   5  
 Lawn is used regularly for outdoor activities 1   2   3   4   5  
 Cost of landscape maintenance   1   2   3   4   5 
Other:  ____________________________ 1   2   3   4   5 




  …my water bill doubled (circle N/A if you have a private well) 1   2   3   4   5 N/A 
  …there were more restrictions on outdoor water use  1   2   3   4   5 N/A 
  …I would pay a $100 surcharge for excessive water use  1   2   3   4   5 N/A 
…my town adopted regulations limiting irrigation use  1   2   3   4   5 N/A 
…my property had less lawn     1   2   3   4   5 N/A  
…the lawn on my property required little or no water  1   2   3   4   5 N/A 
1 = not at all, 2 = a little, 3 = somewhat, 4 = very, 5 = extremely 
1 = not at all, 2 = a little, 3 = somewhat, 4 = a lot, 5 = a great deal 
1 = not at all, 2 = a little, 3 = somewhat, 4 = a lot, 5 = a great deal 
1 = not a all, 2 = a little, 3 = somewhat, 4 = very, 5 = extremely 




Please tell us a little about yourself.  
22) Time at current residence: 0-4 yrs  5-9 yrs  10-14 yrs 15+ yrs 
23) Age:   under 24 25-44  45-64  65 or over 
24) Gender:   Male  Female  _____________________ 
25) Highest level of education: High school Some college Bachelor’s Graduate  
26) Household Income:  <$50,000 $50-100,000 $100-150,000 over $150,000  
27) How many people live in your household? 1   2   3   4   5+  
28) Does anyone under 18 live in your household? YES NO 
 
Photographs: The next few pages show photographs of residential landscapes. Please rate how much you would like  




















































   
   
   
    3) 1     2     3     4     5       4) 1     2     3     4     5  
 
  




     
 
    
    
    
    
    
    5) 1      2     3     4     5   6) 1      2     3     4     5 
 



























    
    
    9) 1     2     3     4     5       10)  1     2     3     4     5      










    












    13)  1     2     3     4     5    14) 1     2     3     4     5  





























    
  






    
    
    
    
    
    19) 1     2     3     4     5     20) 1     2     3     4     5  
 
21) For the photos you rated very high or very low, please use the margins next to the photos to 
add a word or two about why you did and didn’t like the photos. 
 
    
Thank you for your time! 





Ipswich River Watershed Landscape Survey
Please help us better understand outdoor water use and residents’ perspectives on water conservation in the Ipswich 
River Watershed. This survey is part of a three-year research study in the Ipswich River Watershed conducted by the 
University of Massachusetts-Amherst and funded by the Center for Agriculture. It should be completed by an adult 
member of the household.
We appreciate you taking the time to complete this survey and value your responses.
For the following questions, please circle your response: 
1. Do you own or rent your home? OWN RENT 
2. What is the size of your property? less than 1/4 acre 1/4 to 1 acre more than 1 acre
3. Do you have an irrigation system on your property?  YES NO
   If YES, is it moisture-sensing?  YES NO
4. Do you have a swimming pool on your property?  YES NO
   How do you fill the pool?  Purchase water  Tap water
5. How much of your property is covered by the following:
 Woods     more than half less than half  none
 Shrubs, meadow, or unmown grass more than half less than half  none
 Garden beds (flower or vegetable) more than half less than half  none
 Lawn     more than half less than half  none
6. Is there a pond, stream, or river on or boarding your property?  YES NO
7. The tap water for your home comes from:  PRIVATE WELL  PUBLIC WATER SUPPLY
8. A watershed is an area of land where all water (above or below ground) drains to the same place, such as a river or 
stream. What watershed do you live in (check all that apply)? 
 □ Parker River 
 □ Ipswich River
 □ Other (please specify):       
 □ Don’t know
9. Does your tap water come from the watershed you indicated above?
 □ Yes
 □ No, it comes from ________________ (fill in).
 □ Don’t know
10. Estimate the number of gallons of water each of the following outdoor water use events typically require at your 
residence (for a single event). List additional outdoor uses as appropriate. If the event is not applicable to you, circle N/A.
  
Outdoor Use Estimated Amount per Event (in Gallons)
Washing the car ≤10 11-30              31-50               51-70              ≥71          N/A
Watering the garden ≤10 11-30              31-50               51-70              ≥71          N/A
Watering the lawn ≤10 11-30              31-50               51-70              ≥71          N/A





11. Have you ever installed individual water meters on your outdoor water spigots? YES NO N/A
12. How many hours do you spend weekly on yard maintenance during the summer? ≤1     2-3    4-5    ≥6
13. On average, how many times per week do you water your lawn during summer months? 0    1    2-3    ≥4
14. What time of day do you usually water? BEFORE 9am MID-DAY (9am-5pm) EVENING (after 5pm)
15. Please rank how often you use your yard for the following activities:
   1 = not at all; 2 = a little; 3 = sometimes; 4 = a lot; 5 = a great deal
   Socializing and entertaining  1 2 3 4 5
   Recreation     1 2 3 4 5
   Appreciating nature/beauty  1 2 3 4 5
   Watching or feeding wildlife  1 2 3 4 5
   Other:     1 2 3 4 5
16. How much information do you obtain from the following sources about landscaping?
   1 = not at all; 2 = a little; 3 = sometimes; 4 = a lot; 5 = a great deal
 Landscape company or garden center   1 2 3 4 5
 Family, friends, or neighbors    1 2 3 4 5
 Environmental organizations (e.g. Greenscapes)  1 2 3 4 5
 UMass Home Lawn and Garden website   1 2 3 4 5
 Books and magazines     1 2 3 4 5
 Internet      1 2 3 4 5
17. How much water do you think is used indoors versus outdoors in an average household during the summer months 
(circle one)?
  More indoors   About the same  More outdoors
18. In your opinion, how effective are the following practices at reducing outdoor water use and would you be willing to 
practice them in the future?
   1 = not at all; 2 = a little; 3 = sometimes; 4 = very; 5 = extremely
                 Would
                                practice in future?
Watering the lawn at dawn or dusk    1 2 3 4 5     Y      N
Watering the lawn less often     1 2 3 4 5     Y      N
Installing a moisture-sensing irrigation system   1 2 3 4 5     Y      N
Using mulch in garden beds to reduce evaporation  1 2 3 4 5     Y      N 
Adding organic matter to the soil to increase water retention 1 2 3 4 5     Y      N
Using a timer during watering     1 2 3 4 5     Y      N
Checking soil moisture and watering as needed   1 2 3 4 5     Y      N




Green roof - one planted with vege-
tation that absorbs some of the rain 
that falls on it
Drought-tolerant lawn - one planted 
with grasses that requires less water 
to stay green
Drought-tolerant landscape - one 
that uses plants that require less 
water
Rain garden - a shallow depression in 
the ground that collects stormwater, 
and can be planted with shrubs and 
flowers
Rain barrel - a container that stores 
water for later use
Reduced lawn area - shrubs, flowers 
and groundcovers replace lawn
19. The following images show landscape features that conserve water on-site or in the river:
Please indicate if you have any of these features on your property and your willingness to implement them:
   1=not at all; 2=a little; 3=sometimes; 4=very; 5=extremely
            I have this  
Rain garden    1 2 3 4 5 N/A          □
Rain barrel or catchment system  1 2 3 4 5 N/A           □
Reduced lawn area   1 2 3 4 5 N/A           □
Green roof     1 2 3 4 5 N/A          □
Drought-tolerant lawn   1 2 3 4 5 N/A           □




20. Please indicate which of the following landscape practices you have on your property and what motivated 
your decision to implement the practice. If a practice is not appropriate for your site, please select N/A.
   1 = not at all; 2 = a little; 3 = some; 4 = a lot; 5 = a great deal
Practice Y N N/A Previous Owner Installed Cost Savings
Environmental 
Consciousness Other:
Rain garden □ □ □ Yes/No 1    2 3    4 5 1    2 3    4 5
Rain barrel or 
catchment system
□ □ □ Yes/No 1    2 3    4 5 1    2 3    4 5
Reduced lawn 
area 
□ □ □ Yes/No 1    2 3    4 5 1    2 3    4 5
Green roof □ □ □ Yes/No 1    2 3    4 5 1    2 3    4 5
Drought-tolerant 
lawn
□ □ □ Yes/No 1    2 3    4 5 1    2 3    4 5
Drought-tolerant 
landscape  
□ □ □ Yes/No 1    2 3    4 5 1    2 3    4 5
Other □ □ □ Yes/No 1    2 3    4 5 1    2 3    4 5
21. Which of the following factors would encourage you to install a rain garden and/or rain barrel on your 
property? If these practices are not appropriate for your site, please skip to the next question.
       
   1 = not at all; 2 = a little; 3 = sometimes; 4 = a lot; 5 = a great deal
Factor Rain Garden Rain Barrel
Receiving technical assistance on how to 
construct one
1 2 3 4 5 1 2 3 4 5
Not having to pay for it 1 2 3 4 5 1 2 3 4 5
Reduction to my sewer and water bill 1 2 3 4 5 1 2 3 4 5
My property looked more interesting 1 2 3 4 5 1 2 3 4 5
Decreased flooding in my neighborhood/
on my property
1 2 3 4 5 1 2 3 4 5
If a friend or neighbor installed one 1 2 3 4 5 1 2 3 4 5
Increase stream water quality 1 2 3 4 5 1 2 3 4 5
22. Which of the following water saving measures do you and other members of your household engage in 
(check all that apply)?
□ Low flow shower heads
□ Limit shower times
□ Front loading washer
□ Checking for leaks/drips






23. Were there any outdoor water use restrictions in your town this past year? YES NO Don’t know
24. How well do the following statements reflect your general opinion of outdoor water use restrictions? 
   1=not at all; 2=a little; 3=sometimes; 4=a lot; 5=a great deal
 They are an effective way to reduce outdoor water use  1 2 3 4 5
 They do not affect me significantly    1 2 3 4 5 
 They are necessary       1 2 3 4 5
 They are an inconvenience      1 2 3 4 5
 I don’t understand why we have them    1 2 3 4 5
25. How serious are the environmental problems in Massachusetts? 
   1=not at all; 2=a little; 3=sometimes; 4=very; 5=extremely
  Availability of drinking water   1 2 3 4 5
  Fewer fish in rivers and ponds  1 2 3 4 5
  Climate change    1 2 3 4 5
  Flooding     1 2 3 4 5
  Poorly planned development   1 2 3 4 5
  Too many environmental regulations  1 2 3 4 5
  Other:      1 2 3 4 5
26. Would you consider replacing part of the lawn on your property with a meadow or groundcover? YES/NO
Please indicate how important the following factors are in this decision:
   1 = not at all; 2 = a little; 3 = sometimes; 4 = very; 5 = extremely
 Amount of time spent on maintenance   1 2 3 4 5
 Lawn looks neater than meadow    1 2 3 4 5
 To reduce water use      1 2 3 4 5
 Lawn is a better fit for my neighborhood   1 2 3 4 5
 Concern about ticks      1 2 3 4 5
 Landscape changes are expensive    1 2 3 4 5
 Lack of free time to implement changes   1 2 3 4 5
 Lawn is regularly used for outdoor activities   1 2 3 4 5
 Cost of landscape maintenance    1 2 3 4 5
 Other:       1 2 3 4 5
27. Please indicate how much you agree with the following statement: I would reduce my outdoor water use 
if...
  1 = not at all; 2 = a little; 3 = somewhat; 4 = a lot; 5 = completely; N/A = not applicable
 ...my water bill doubled (circle N/A if you have a private well  1    2 3    4 5 N/A
 ...there were more restrictions on outdoor water use   1    2 3    4 5 N/A
 ...I would pay a $100 surcharge for excessive water use   1    2 3    4 5 N/A
 ...my town adopted regulations limiting irrigation use   1    2 3    4 5 N/A
 ...my property had less lawn       1    2 3    4 5 N/A




Please tell us about yourself.
 28. Time at current residence: 0-4 yrs  5-9 yrs  10-14 yrs 15+ yrs
 29. Age:    under 24 25-44  45-64  65 or over
 30. Gender:    Male   Female    
 31. Highest level of education: High school Some college Bachelor’s Graduate
 32. Household income:  <$50,000 $50-100,000 $100-150,000 over $150,000
 33. How many people live in your household? 1 2 3 4 5+
 34. Does anyone under 18 live in your household?  YES NO
35. Are you a member of a Home Owner’s Association (HOA)?  YES   NO
 If YES, does the HOA advise on landscaping practices?    YES    NO
 Can you provide me with a copy of the HOA Handbook?   YES    NO
Photographs: The next few pages show photographs of residential landscapes. Please rate how much you 
would like to have landscape features  like those pictured on your own yard. 
   1 = not at all, 2 = somewhat, 3 = a little, 4 = a lot, 5 = a great deal
Forest and Lawn: 1.      2.  
    1 2 3 4 5  1 2 3 4 5
Driveway type: 3.      4. 




   
   1 = not at all, 2 = somewhat, 3 = a little, 4 = a lot, 5 = a great deal
Taller grass height: 5.      6.
  
    1 2 3 4 5  1 2 3 4 5
Less lawn:  7.      8.      
 
    1 2 3 4 5  1 2 3 4 5
Less lawn:  9.      10.
    1 2 3 4 5  1 2 3 4 5
Rain gardens:           11.      12.




   
   1 = not at all, 2 = somewhat, 3 = a little, 4 = a lot, 5 = a great deal
Rain gardens:  13.      14.
    1 2 3 4 5  1 2 3 4 5
Rain barrels:  15.      16.
    1 2 3 4 5  1 2 3 4 5
Naturalized lawn: 17.      18.
    1 2 3 4 5  1 2 3 4 5
Drought-tolerant: 19.      20.





For the photos you rated very high or very low, please use the margins next to the photos to add a word or two 
about why you did or did not like the photos.






Ipswich River Watershed Landscape Post-Study Survey
Thank you for participating in our outdoor water use study to help us better understand outdoor water 
use and perspectives on water conservation in the Ipswich River Watershed. The final task is for the same 
member of the household that completed the initial survey to complete this short follow-up survey. This 
survey will help us asses any changes during the study period and, therefore, the questions will be the same 
as those in the initial survey. 
We appreciate you taking the time to complete this survey and value your responses.
For the following questions, please circle your response: 
1. What is the size of your property? less than 1/4 acre 1/4 to 1 acre more than 1 acre
2. How much of your property is covered by the following:
 Woods     more than half  less than half  none
 Shrubs, meadow, or unmown grass more than half  less than half  none
 Garden beds (flower or vegetable) more than half  less than half  none
 Lawn     more than half  less than half  none
3. The tap water for your home comes from: PRIVATE WELL  PUBLIC WATER SUPPLY
4. A watershed is an area of land where all water (above or below ground) drains to the same place, such as a 
river or stream. What watershed do you live in (check all that apply)? 
 □ Parker River 
 □ Ipswich River
 □ Other (please specify):       
 □ Don’t know
5. Does your tap water come from the watershed you indicated above?
 □ Yes
 □ No, it comes from ________________ (fill in).
 □ Don’t know
6. Which of the following water saving measures do you and other members of your household engage in 
(check all that apply)?
□ Low flow shower heads
□ Limit shower times
□ Front loading washer
□ Checking for leaks/drips
□ Water saving toilet(s)
□ Other: _______________
□ None
7. Were there any outdoor water use restrictions in your town this past year? YES NO Don’t know









9. Estimate the number of gallons of water each of the following outdoor water use events typically require at 
your residence (for a single event). List additional outdoor uses as appropriate. If the event is not applicable to 
you, circle N/A.
  
Outdoor Use Estimated Amount per Event (in Gallons)
Washing the car ≤10 11-30              31-50               51-70              ≥71          N/A
Watering the garden ≤10 11-30              31-50               51-70              ≥71          N/A
Watering the lawn ≤10 11-30              31-50               51-70              ≥71          N/A
Filling the pool ≤100 101-500  501-1000 1001-1500 ≥1501      N/A
Other: 
10. How much water do you think is used indoors versus outdoors in an average household during the summer 
months (circle one)?
  More indoors   About the same  More outdoors
11. In your opinion, how effective are the following practices at reducing outdoor water use and would you be 
willing to practice them in the future?
   1 = not at all; 2 = a little; 3 = sometimes; 4 = very; 5 = extremely
                 Would
                                practice in future?
Watering the lawn at dawn or dusk    1 2 3 4 5     Y      N
Watering the lawn less often     1 2 3 4 5     Y      N
Installing a moisture-sensing irrigation system   1 2 3 4 5     Y      N
Using mulch in garden beds to reduce evaporation  1 2 3 4 5     Y      N 
Adding organic matter to the soil to increase water retention 1 2 3 4 5     Y      N
Using a timer during watering     1 2 3 4 5     Y      N
Checking soil moisture and watering as needed   1 2 3 4 5     Y      N
 
  
12. Which of the following factors would encourage you to install a rain garden and/or rain barrel on your 
property? If these practices are not appropriate for your site, please skip to the next question.
       
   1 = not at all; 2 = a little; 3 = sometimes; 4 = a lot; 5 = a great deal
Factor Rain Garden Rain Barrel
Receiving technical assistance on how to 
construct one
1 2 3 4 5 1 2 3 4 5
Not having to pay for it 1 2 3 4 5 1 2 3 4 5
Reduction to my sewer and water bill 1 2 3 4 5 1 2 3 4 5
My property looked more interesting 1 2 3 4 5 1 2 3 4 5
Decreased flooding in my neighborhood/
on my property
1 2 3 4 5 1 2 3 4 5
If a friend or neighbor installed one 1 2 3 4 5 1 2 3 4 5









13. The following images show landscape features that conserve water on-site or in the river:
Please indicate if you have any of these features on your property and your willingness to implement them:
   1=not at all; 2=a little; 3=sometimes; 4=very; 5=extremely
            I have this  
Rain garden    1 2 3 4 5 N/A          □
Rain barrel or catchment system  1 2 3 4 5 N/A           □
Reduced lawn area   1 2 3 4 5 N/A           □
Green roof     1 2 3 4 5 N/A          □
Drought-tolerant lawn   1 2 3 4 5 N/A           □
Drought-tolerant landscape   1 2 3 4 5 N/A           □
14. How well do the following statements reflect your general opinion of outdoor water use restrictions? 
   1 = not at all; 2 = a little; 3 = sometimes; 4 = a lot; 5 = a great deal
 They are an effective way to reduce outdoor water use  1 2 3 4 5
 They do not affect me significantly    1 2 3 4 5 
 They are necessary       1 2 3 4 5
 They are an inconvenience      1 2 3 4 5
 I don’t understand why we have them    1 2 3 4 5
Rain garden - a shallow depression in 
the ground that collects stormwater, 
and can be planted with shrubs and 
flowers
Rain barrel - a container that stores 
water for later use
Green roof - one planted with vege-
tation that absorbs some of the rain 
that falls on it
Drought-tolerant lawn - one planted 
with grasses that requires less water 
to stay green
Drought-tolerant landscape - one 
that uses plants that require less 
water
Reduced lawn area - shrubs, flowers 







15. How serious are the environmental problems in Massachusetts? 
   1 = not at all; 2 = a little; 3 = sometimes; 4 = very; 5 = extremely
  Availability of drinking water   1 2 3 4 5
  Fewer fish in rivers and ponds  1 2 3 4 5
  Climate change    1 2 3 4 5
  Flooding     1 2 3 4 5
  Poorly planned development   1 2 3 4 5
  Too many environmental regulations  1 2 3 4 5
  Other:      1 2 3 4 5
16. Would you consider replacing part of the lawn on your property with a meadow or groundcover? YES/NO
Please indicate how important the following factors are in this decision:
   1 = not at all; 2 = a little; 3 = sometimes; 4 = very; 5 = extremely
 Amount of time spent on maintenance   1 2 3 4 5
 Lawn looks neater than meadow    1 2 3 4 5
 To reduce water use      1 2 3 4 5
 Lawn is a better fit for my neighborhood   1 2 3 4 5
 Concern about ticks      1 2 3 4 5
 Landscape changes are expensive    1 2 3 4 5
 Lack of free time to implement changes   1 2 3 4 5
 Lawn is regularly used for outdoor activities   1 2 3 4 5
 Cost of landscape maintenance    1 2 3 4 5
 Other:       1 2 3 4 5
17. Please indicate how much you agree with the following statement: I would reduce my outdoor water use 
if...
  1 = not at all; 2 = a little; 3 = somewhat; 4 = a lot; 5 = completely; N/A = not applicable
 ...my water bill doubled (circle N/A if you have a private well  1    2 3    4 5 N/A
 ...there were more restrictions on outdoor water use   1    2 3    4 5 N/A
 ...I would pay a $100 surcharge for excessive water use   1    2 3    4 5 N/A
 ...my town adopted regulations limiting irrigation use   1    2 3    4 5 N/A
 ...my property had less lawn       1    2 3    4 5 N/A
 ...the lawn on my property required little or no water  1    2 3    4 5 N/A
Please return survey to Emily Argo (413) 345-0107, wateruse@umass.edu.




Thank you for your time! 
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APPENDIX	D		
INTERVIEW	SCRIPT		Thanks	for	taking	the	time	to	chat	with	me	about	your	outdoor	water	use	in	a	little	more	detail.	When	you	first	got	started	with	our	study	you	signed	a	consent	form	that	explained	the	interview	process,	so	I	wanted	to	go	over	this	before	we	get	started.	I	will	be	recording	the	interview	with	this	tape	recorded	and	will	be	keeping	all	of	your	responses	confidential	and	will	not	be	storing	the	recording	with	your	names	associated	with	it,	I	will	just	be	using	a	code	similar	to	the	one	your	water	use	logs.	I	expect	it	will	take	us	about	an	hour	to	complete	the	interview.	Do	you	have	
any	questions	about	anything	I’ve	said	so	far?		Ok,	great.	Before	we	get	going	I	want	to	give	you	a	road	map	of	what	we	are	going	to	cover	and	some	context	for	the	questions.	I	am	interested	in	learning	more	details	about	how	you	make	decisions	to	use	water	outdoors	in	different	areas	of	your	property,	what	if	any	changes	you	would	consider	making,	your	thoughts	on	watering	restrictions	and	what	your	experience	has	been	like	participating	in	this	research.	The	goal	of	these	interviews	and	study	as	a	whole	is	to	get	a	better	understanding	of	how	residents	in	the	suburban	Boston	use	water	outdoors	and	what	influences	your	decision	making	process.	I	am	also	interested	learning	about	the	kinds	of	changes	you	would	be	interested	in	implementing.	If	you	are	satisfied	with	your	current	landscape	design	and	water	use,	I	want	to	hear	about	that	too.			We	have	probably	touched	on	some	of	these	topics	on	occasion	before	this	point	but	I	would	like	to	get	some	more	detailed	information	from	you.		
Do	you	have	any	questions	about	what	we	are	covering?	
	Great,	I’m	going	to	turn	on	the	tape	recorder	and	we	can	get	started.		Section	1	–	Decision	to	water	Lets	start	off	by	discussing	how	you	think	about	your	outdoor	space.	Could	you	describe	for	me	
how	you	see	your	property	in	terms	of	outdoor	watering	–	what	are	the	different	areas	and	
how	do	you	treat	them	differently?	(examples:	garden,	lawn,	grass,	forest,	etc.)		Lets	focus	on	the	lawn,	are	there	areas	of	your	lawn	that	you	water	differently?			
If	yes:	What	about	these	areas	makes	you	water	differently?		
If	they	use	an	irrigation	system:		At	the	beginning	of	the	study	you	provided	me	with	information	about	the	timing	and	frequency	of	your	irrigation	system.	I’d	like	to	take	a	few	steps	back	and	learn	from	you	how	you	decided	upon	the	schedule	you	currently	use?	
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If	they	do	not	address	in	responses	above:	
Why	did	you	select	a	certain	time	of	day	to	water?	
How	do	you	decide	how	long	to	water	for?		You	also	have	a	garden	area	on	your	property,	what	types	of	plants	do	you	have?		
How	do	you	water	the	garden?	(ex.	from	a	hose,	sprinkler,	drip	irrigation,	watering	can,	set	a	timer,	etc.)		
What	makes	you	decide	its	time	to	water?		
How	does	watering	vary	between	plants?		
If	they	say	they	water	when	the	plants	were	looking	dry	or	wilted	etc.:		
What	characteristics	tell	you	the	plant	meets	this	definition?		
If	they	have	a	pool:		
When	do	you	usually	fill	the	pool?		
When	do	you	decide	you	need	to	add	more	water	to	the	pool?	
	
	
Is	anyone	else	responsible	for	watering?		
If	yes:	
How	do	you	think	your	opinions	compare?		Section	2	–	Watering	Restrictions	Restrictions	are	used	every	summer	here	in	YOUR	TOWN	(input	what	their	actual	restrictions	are	here).	I’ll	preface	my	questions	by	saying	that	whether	or	not	you	follow	restrictions	is	not	something	I	am	evaluating,	some	people	comply	to	the	letter	others	are	more	lenient	in	following	the	restrictions.	Your	responses	and	water	use	are	completely	confidential,	I	asking	because	I	am	very	interested	in	learning	how	people	respond	or	react	to	restrictions.		**Modify	questions	depending	on	restriction	level**	When	you	see	a	new	or	upgraded	restriction	has	been	put	in	place,	how	do	you	
modify	water	use	at	your	property?		
If	they	do	not	address	in	response:		
How	does	the	frequency	with	which	you	water	change?	
How	does	the	time	of	day	you	water	change?		Section	3	–	Practice	Implementation	Great,	so	now	we’ve	talked	about	what	parts	of	your	lawn	get	watered	when,	and	how	that	changes	if	there	are	restrictions	in	place.	Now	I’d	like	to	turn	to	hearing	your	perspectives	on	modifications	to	your	property.	I	am	not	suggesting	you	should	or	need	to	make	any	changes,	rather,	I	know	people	often	have	ideas	in	the	back	of	their	head	about	things	they	would	like	to	do	differently,	even	if	they	don’t	have	the	
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opportunity	to	actually	do	them.	So	here	I’m	interested	in	gathering	more	detailed	information	about	your	interests	and	motivations	for	water	conservation	that	could	be	instructive	for	future	outreach	efforts.			
How	open	are	you	to	changing	how	you	water	your	lawn?		
Would	you	be	willing	to	change	the	appearance	of	your	outdoor	space?		
What	types	of	things	could	you	do	to	use	less	water?		
Are	there	certain	things	you	are	more	open	to	changing	that	others?		
What	makes	these	things	more	or	less	appealing	to	you?		Section	3a	–	If	they	have	conservation	practices	Since	you	marked	on	your	survey/I	see	you	have	(insert	particular	practices),	I	would	like	to	get	your	opinion	about	this	practice.	How	has	your	water	use	
behavior	changed	since	installing	conservation	practices	or	changing	your	
landscaping?	
Would	you	recommend	these	practices	or	changes	to	a	friend?		
What	makes	you	more	or	less	likely	to	suggest	the	practice?	
What	changes	have	you	seen	on	your	property	since	you	installed	the	rain	
garden?		
How	did	you	come	to	the	decision	to	install	a	rain	barrel?	
What	is	it	about	your	lawn/landscaping	that	makes	it	drought-tolerant?		Section	4	–	Need	for	conservation	There	has	been	a	lot	in	the	media	attention	about	water	conservation	recently	given	the	drought	and	subsequent	restrictions	and	debates	in	California.	However,	for	these	next	questions	please	consider	your	responses	in	the	context	of	where	we	are	now,	suburban	Boston.			
Is	water	availability	an	issue	in	suburban	Boston?		
Why	do	you	think	it	is	or	is	not	an	issue?	
Is	it	necessary	for	residents	to	be	conserving	water?		Section	5	–	Discussing	conservation	Since	water	is	very	much	in	the	news	right	now	and	there	are	active	restrictions	in	town	I’m	curious	how	much	you	discuss	water	conservation	or	use	with	your	neighbors,	friends	and	family.			
Is	this	a	topic	that	comes	up	in	conversation?		
	
If	yes:	
What	typically	initiates	these	conversations?		
Have	you	changed	how	you	use	water	following	one	of	these	conversations	or	
researched	a	particular	practice	or	topic	following	the	conversation?		
	
If	no:	
What	do	you	think	makes	you	less	inclined	to	discuss	this	topic	with	others?		
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	Section	6	–	Study	Experience	To	wrap	things	up,	I	would	like	to	get	some	feedback	form	you	as	a	participant	in	our	study	since	you’ve	completed	a	survey,	recorded	water	use,	and	are	now	participating	in	this	interview	-	a	considerable	amount	of	work.			
What	has	been	working	well	throughout	this	process?	
What	hasn’t	been	working	so	well?	
Did	knowing	your	water	use	change	how	you	used	water?	If	so,	in	what	ways?	
Do	you	have	any	suggestions	for	us?		
Final	Question:	Is	there	anything	I	haven’t	addressed	in	the	interview	that	you	would	like	to	share?																																
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